Comparative effects of monomethylsuccinate and glucose on insulin secretion from perifused rat islets.
In the absence of any other exogenously added fuel, monomethylsuccinate, the methyl ester of succinic acid, at 10-20 mM stimulates insulin release in a biphasic pattern. In quantitative terms, first-phase release evoked by 20 mM MMSucc was comparable to that observed with 20 mM glucose but second-phase release was only 20% of the glucose-induced response. Secretion to both MMSucc and glucose was virtually abolished by the calcium channel antagonist nitrendipine (0.5 microM). In islets that had phosphoinositide pools labeled with [3H]inositol for 2 h, subsequent stimulation with 20 mM MMSucc results in dramatic and sustained increases in [3H]inositol efflux rates. Inositol phosphate levels are also increased. In contrast to secretion, the increase in phosphoinositide hydrolysis caused by MMSucc was largely resistant to nitrendipine, whereas significant reductions in glucose-induced phosphoinositide hydrolysis were observed in the presence of the calcium channel antagonist. MMSucc (2.75-10 mM) substitutes for glucose in that MMSucc supported the insulinotropic effects of the sulfonylurea tolbutamide (200 microM) and the gut hormone cholecystokinin (200 nM). A prior 15-min exposure to 20 mM MMSucc also sensitized islets to the stimulatory effects of 7.5 mM glucose. Finally, a 2-h exposure to 20 mM MMSucc desensitized the islet, in terms of both phosphoinositide hydrolysis and insulin secretion, to a subsequent exposure to 10 mM glucose. Thus, appropriate concentrations of MMSucc can cause qualitatively many of the effects induced by glucose.(ABSTRACT TRUNCATED AT 250 WORDS)